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Abstract

This paper presents a novel decentralized task marketplace built on the Solana
blockchain that facilitates task creation, completion, and payment in a trust less
environment. The platform leverages Web3 technologies to create a Software-as-a-
Service (SaaS) solution that eliminates traditional authentication methods in favour of
wallet-based access. A primary application of this platform is YouTube thumbnail
optimization, where content creators can upload multiple thumbnail variants and
receive community feedback to determine the most effective option for maximizing
Click-Through Rates (CTR). Our implementation demonstrates the feasibility of using
blockchain technology for practical content optimization workflows while maintaining
the benefits of decentralization: permission less access, transparent transactions, and
reduced intermediary costs. Initial testing shows a 27% improvement in thumbnail
selection efficiency compared totraditional A/Btesting methods, with transaction costs

reduced by 94% compared to Ethereum-based alternatives.
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1 Introduction

The rise of Web3 technologies has introduced new paradigms for creating decentralized
applications that operate without central authorities. These applications utilize blockchain
technology to facilitate trustless interactions between users, enabling new business models
and services that were previously impractical or impossible.! Concurrently, the creator
economy has expanded dramatically, with content creators seeking efficient methods to
optimize their content for maximum engagement.?

Traditional content optimization methods often rely on centralized platforms with high
fees, slow feedback cycles, and privacy concerns.® Additionally, these platforms typically
utilize traditional authentication methods that create data silos and potential security
vulnerabilities. * To address these limitations, we have developed a decentralized task
marketplace built on the Solana blockchain that specifically targets content optimization
workflows.

The Solana blockchain offers significant advantages for this application due to its high
throughput (approximately 65,000 transactions per second), low transaction costs (averaging
$0.00025 per transaction), and fast confirmation times.® These characteristics make it ideal
for micropayments and high-frequency interactions necessary in a task marketplace.

This paper describes the architecture (Figure 1), implementation, and evaluation of
our Web3 SaaS platform, with a specific focus on its application for YouTube thumbnail
optimization. We discuss the technical challenges encountered during development, the
solutions implemented, and the potential for extending this platform to other content

optimization use cases.
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Figure 1: Web3 SaaS System Architecture

2 Experimental Procedure

2.1 System Architecture

The system is structured as a monorepo containing the following main components:

1. Frontend Application: Developed using Next.jsand React, providing aresponsive
user interface for task creation, participation, and result visualization.

2. Smart Contracts: Written in Rust for the Solana blockchain, managing task
creation, user participation, voting mechanisms, and payment distribution.

3. Backend Services: Handling off-chain data storage, user notifications, and bridging
between the frontend and blockchain.

The system architectureisillustrated in Figure 1, showing the interaction between these

components.
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2.2 Wallet-Based Authentication Implementation

Forthe primary use case of YouTube thumbnail optimization, weimplemented the following
workflow:

1. Task Creation: Content creators upload multiple thumbnail variants (typically 3-5)
and stake a predetermined amount of SOL as incentive for participants.

2. Participation: Authenticated users view thumbnail options and vote for their
preferred choice, with each vote requiring a small transaction to prevent sybil attacks.

3. Result Determination: After a predetermined time period or number of votes, the
system calculates the winning thumbnail based on weighted voting.

4. Reward Distribution: The smart contract automatically distributes rewards to

participants based on their contribution and the accuracy of their selections.

2.3 Experimental Validation

To validate our system, we conducted experiments with 50 content creators who each

submitted 4 thumbnail variants for their videos. These thumbnails were evaluated through:

3 Our decentralized platform with 200 participants

4 Traditional A/B testing using YouTube’s built-in tools

4.1 Centralized thumbnail testing service

We measured time to result, cost of testing, participant satisfaction, and subsequent CTR

performance of selected thumbnails across all three methods.
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5 Results and Discussions

5.1 System Performance

The platform demonstrated robust performance metrics during testing:

1. Transaction Throughput: The system successfully processed an average of 120
votes per minute during peak usage, with no noticeable degradation in performance.

2. Transaction Costs: The average cost per voting transaction was 0.000005 SOL
(approximately $0.0002 at time of testing), significantly lower than Ethereum-based
alternatives.

3. Time to Result: Thumbnail optimization tasks reached statistical significancein an
average of 4.3 hours, compared to 24-48 hours for traditional A/B testing methods.

Figure 2 shows the performance comparison between our platform and alternative
methods across these metrics. As demonstrated in the chart, our Web3 SaaS platform
consistently outperforms both YouTube’snative A/B testing and centralized testing services

across transaction speed (92%), cost efficiency (94%), and time to result (90%).

5.2 User Experience Analysis

Qualitative feedback from both task creators and participants was collected through surveys
and interviews. Key findings include:

1. 87% of content creators reported the results from our platform led to improved
thumbnail selection compared to their previous methods.

2. 92% of participants found the wallet-based authentication more convenient than
traditional login systems for microtask platforms.

3. Content creators valued the rapid feedback cycle, with 78% highlighting this as the
most significant advantage over traditional methods.

The sentiment analysis of user feedback is visualized in Figure 3, showing overwhelmingly

positive responses to the platform’s usability and effectiveness. The chart breaks down
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Figure 2: Performance Comparison between Methods

positive sentiment percentages across key experience categories for both content creators
and task participants, with particularly strong results in the wallet authentication experience
(90-92%), speed of results (85-95%), and cost efficiency (90-97%). The comparison against

traditional methods was particularly favorable among content creators (97% positive).
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Figure 3: User Feedback Sentiment Analysis
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5.3 Click-Through Rate Improvements

The most significant validation of our approach came from measuring the actual performance
of thumbnails selected through our platform versus those selected through other methods:

1. Thumbnails selected via our decentralized platform showed an average CTR increase
of 17.3% compared to the content creator’s initial selection.

2. Compared to thumbnails selected through YouTube’s built-in A/B testing, our
platform’s selections performed 5.2% better on average.

3. The statistical significance of results was achieved with 43% fewer participants than
traditional centralized testing platforms.

Figure 4 presents the CTR performance comparison across different thumbnail selection
methods. The line chart clearly illustrates the progressive improvement in CTR from
creator’s initial choice (5.4%) to YouTube A/B testing results (6.5%) to our Web3 SaaS
platform (8.3%). This represents a 27.7% improvement over YouTube’s native testing
methods and a substantial 53.7% improvement over creators’ initial selections, demonstrating
the superior effectiveness of our decentralized approach to content optimization.
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Figure 4: CTR Performance Comparison
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5.4 Security and Scalability Analysis

We conducted extensive security testing of the smart contracts, identifying and addressing
several potential vulnerabilities:

1.  Sybil Attack Resistance: Implemented a stake-based voting mechanism that
requires participants to lock a small amount of SOL during voting, making mass voting from

fake accounts economically unfeasible.

6 Front-Running Protection: Utilized Solana’s transac-
tion ordering to prevent manipulation of voting results

3.Scalability Testing: Simulated high-load scenarios with upto 10,000 concurrent users,

demonstrating linear scaling of performance with increased infrastructure resources.

6.1 Limitations and Future Work

Despite the promising results, several limitations were identified:

1. Blockchain Knowledge Barrier: New users unfamiliar with Web3 concepts faced a
steeper learning curve compared to traditional platforms.

2. Wallet Management: Users reported some confusion about transaction approvals
and wallet security, indicating a need for improved user education.

3. Dependency on SOL Price Stability: Significant fluctuations in SOL price could

affect the economics of the platform.
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7 Future work will focus on:

8 Implementing a more intuitive on boarding process for Web2 users transitioning to

Web3

9  Expanding the platform to support additional content optimization tasks beyond

thumbnails

10 Investigating cross-chain compatibility to reduce de- pendency on a single

blockchain ecosystem

11 Conclusion

This research demonstrates the feasibility and advantages of a decentralized task marketplace
built on the Solana blockchain for content optimization. The implemented system
successfully addresses key limitations of traditional centralized platforms, providing faster
results, lower costs, and improved security through wallet-based authentication. The specific
application to YouTube thumbnail optimization showcases the practical value of Web3
technologies for real-world content creation workflows.

The significant improvements in CTR for thumbnails selected through our platform
validate the effectiveness of decentralized community feedback for content optimization.
Additionally, the economic model enabled by blockchain technology creates proper incentive
alignment between content creators and participants, fostering a sustainable ecosystem for
microtasks.

As Web3 technologies continue to mature, decentralized applications like our task

marketplace represent an important evolution in how online services are structured and
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delivered. This work contributes to the growing body of evidence that blockchain-based
systems can provide tangible benefits beyond financial applications, extending into the

creator economy and digital content optimization space.
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